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y £ KeyTek

587 and 587-PLUS® Surge Generators,
Options and Surge Networks

Equipment
Supplied

Model 587-PLUS®

ANSI/IEEE

Option
PLUS-587

* The 'KayTek BiWave™ has now been introduced-into various int

Consists of the Model 587-PLUS® mainframe, and Surge Network $1/S3. The com-
bination has the advantages of modular. plug-in Surge Network design.

The Model 587-PLUS® (ANSI/IEEE) is designed for tesung 10 ANSI/IEEE C62.41 (IEEE
587) Cat. A and B, including the KeyTek Bi-Wave™*: pans of |[EC 664: IEC 1000-4-5/D
(IEC 801-5), ste."7 )
Standara model provides plug-in waveform circuits, integral coupler/filter with normal/ -
common mode switching, switching for wave selection and polarity, integral surge
couplerffilter with 10A rms, 277V power line capability. It also includes remote control of
charge and pulse functions (previously option RC-587). four-mode power ine coupling
(Previously opion M-587), and a precision surge current monitar (previously option |-587).

Unit further includes selection of ine pnase at which surge 1s applied. dignal display of
peak open:circult voltage, BNC port for scope monitoring surge current wave, and BNC
ports for aifferenyal, four-wire scope monitonng of actual, delivered surge vollage wave.
NQOTE. Tha internal back-hiter is automatically disconnected from lha su Q8 generalor wnen [he surge wave 1S
nol speciea lar coupling lo an ac power Iine. ;

AISo discannecls when Ine surge ine circuil breaker is oll for all surge ne1wrks‘{elcem ine S3/S21. whicn 1s now
avaiable onty lor replacament DUrposes).

The benefits of plug-in Surge Network design aliow testing to UL, FCC. CCITT and
other test specifications via additional Surge Networks: and to other existing standards
as well as 1o new standards as Surge Nelworks are introcuced to meet them.

Requires Option 801-587 o accept enther the MBO1-5 Netwark, or 1o accept the S1/S3
Network with Option 801-S1/53.

U.S, (ANSVIEEE C62.41) IEC 1000-4-5/D (IEC GD1-5)

Mains Mains = Mains 1.2/50 us 1o Telacom
1.2/50, 8/20us 100 kHz Comb Wave, alone  1.2/50us 10/700
Network! Comb Wave Ring Wave  and with series 100 Impulse? Impuise?

MBD1-5 . . . °
s .
S1/83 . . ®
S1/s3
w/Opt, . . . .
801-51/53

s21 .

Notes:
1

Lhe 801-PLUS Mainirame (ana the 587-PLUS Mainirame with Qouion 801-587). boin accept all the
BIWOrks.

The 567-PLUS Maintrame without Option 801-587 accepis the S1, S1/53, and S21: it aoes not accept
either the MB01-5 ar tha S$1/S3 with Option 801-S1/S3,

2. Forsurging /O knes and lines connected 1o Telecom equipment, external, mult-line couplers and
prolecuon circuits are required in many applications,

3. The S¥/S3 can also be used 16 supply the 100 kHz Ring Wave. but the S3 impuise ponicn is
redundant with pant of the M801-5: so the S1 alone I1s the more cost-effecuve aaaiion to the MB01-5 to
dothe full ANSIIEEE and IEC job.

Conversion of basic Model 587 to Model 587-PLUS® (ANSI/EEE). Faclory recalibration
required. indepsendent of date of initial shipment; included in conversion price,
Option 801-587/PIO
Total power mains and I/0 line surge generation upgrade for IEC 801-51t
Option 801-587/PIOT1
Further upgrade 10 add surge generation capability for lines connected to
Telecom equipment.
Optlon 801-587/PIOT2
Tolal power malns, 1/0 line and Telecom line upgrade for IEC 801-511

Alternative upgrade for power mains, I/O lines and Telecom lines, if all done at the
same time. :

Wave. Examples include IEC 1000-4-5/D (IEC 801-5), ANSIIEEE C62.41. UL 1449, etc.

T Fully meets Combination Wave (i.e., 20 source impedance) requirements of IEC 1000-4-5/0 (IEC 801-5); but does not inciuds 120 portions of [EC

801-5. or VDE 0878 part 200, (Sea Modsl 801-PLUS™ with MB01-5 network, pages 20-22,)

Internatonally. also meets IEC 255-4, 255.5, 255.6, 255-10, SEV 3313, SEN 361

03 and BEAMA 219,

Inthe U.S.. meets UL1449 (TVSS), ULS43 (GFCls). UL217 and UL268 (Smoka Detectors), plus SAMA specilications.

™" Requires recal

ibration it done more than a year afer initial purchase.

a3

Madel 587-PLUS®
Mainframe, with
Surge Net S1/S3

Optlons 801-587
and 801-S1/S3
Options 801-587
and B01-51/53
S21

Option 801-587
and M801-5

ernalional and national standards. in which it is referred to as the Combination
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587 and 587-PLUS® Surge Generators,
Options and Surge Networks (continued)
- Required Units
and Options

Model 587 Same as Model 587-PLUS. except without piug-in Surge Nelwork capability: i.e.. S1/S3 Network

internal and not interchangeable. Cannat oe aptioned for 480V ac surge line capability.

MODEL 587-PLUS®

MAINFRAME ONLY i

Accepls plug-in Surge Natworks: S1/53, 33B. S21, $3/521. S3/S21(IEC). S4/5/6. S9, S8 A/B
and others as they are developed to meet new or changing surge standards. Requires Option
801-587 1o accept MB01-5 Netwaork, or S1/S3 Network with Option 801-S1/S3.

MODEL 587-PLUS®

PLUG-IN SURGE NETWORKS
NOTE: Option 801-587 upgrades the Model 587-PLUS® Mainframe to accept the
M801-5 SURGE Network for EC92 (ses page 33).

Abbreviated Summary of Surge Networks for Combination Waves (1.2/50zs open-circuit
voltage, 8/20us short-circuit current). See individual Surge Network specifications for details.

Maximum Maximum Power-Line
Network Peak Current Peak Yoltage Coupling Modes
MB01-5 JKA; also 500A with
~ 1.2/50u8 6kY All
waveshape
51/83 kA 6kV Al
saB SkA 6kV All
SaHV SkA 10kV All
S4/5/6 750A, 500A, 1254 skv All
s7 10kA 6kV Line-to«ine

M801-5" Meets IEC 801-5. BiWave™ 1.2 x 50 us peak open-circuit voltage, 0-6 kV; 8 x 20 us peak
shaort-circuit current. to ~ 3 kA, plus additional series 100l resistor as per IEC 1000-4-5/0
(IEC 801-5) and VDE 0878 pan 200. CCITT Rec K. 17 telecom surge waves: 0-6 kV: selectable
damping R of 0 and 25 ohms. (Also Includes an additional, .5 x 700 us wave, 0-6 kV.) CCITT
Rec K.20 and K.21 surges with bulit-In, true three-terminal coupling network: 10/700
us, 0-6kV, 2 x 25 ohm outputs.

CCITT Damping Three M801-5
REC Application Wave {ahms) Terminal Does it
K.A7 Rapeaters 10/700 0/2.5/25 No Yes, but no 2.50

100/700 0/2.5/25 No No
K.20 Central-Offlce 10/700 25 Yas Yes
K.21 Station 107700 25 Yes Yes
K.22 Within-Building 10/700 " 28 Yes Yes

S1 0-6 kV, 100 kHz ring wave, at both 200A and 500A.

S1/83° 0-6 kV. 100 kHz ring wave, at both 200A and 500A: plus Bi-Wave™ 1.2 x 50 us peak open-
circuit voltage, 0-6 kV; 8 x 20 us peak short-circuit current, to ~3kA. This Surge Network is
included in the Model SB87-PLUS (ANSI/IEEE). (The same waves are generated by the basic
Model 587, but without the plug-in network capability.)

Option Adds selectable 101 resistor in series with basic Bi-Wave™ lo permit independent, line-to-
801-S1/S3  ground and neutral-lo-ground surging of power mains as per IEC 801-5.

S3B Bi-Wave™ 1.2 x 50 us peak open-circuit voltage, 0-6 kV; 8 x 20 us peak short-circuit current. to
5 KA. (Undershoot in two-line-to-ground common mode ~ 50%.)

S3HV Bi-Wave™ 1.2 x 50 us peak open-circuit voltage, 0-10 kV; 8 x 20 us peak short-circuit current,

to 5 KA.

See appropriate
Network
descriptions

Model 587-PLUS
Maintrame with
Option 801-587. or
Model B01-PLUS
Mainframe

Model 587-PLUS
with Option
801-587, or

Model 801-PLUS

HV-587

Meels-MIL-S-19500/500A. MIL-S-19500/552 and MIL-STD 1399. As per IEC 1000-4-5/D (IEC B01-5). the 1.2/50 wave duration is reduced when the

output impeaance is raised to 120 and the wave is coupled (o the &c line. Also as per IEC 1000-4-5/D (IEC 801-5), with the 120 impedance, short-

circuit current is no longer 8/20 but starts to approach the 1.2/50 open-circuit voltage wave.

The KeyTek Bi-Wave™ has now been intraduced into various international and national standards, in which it is referred to as the Combination

Wave Examples include IEC Pub 1000-4-5/D (IEC 801-5), ANSIIEEE C62.41, UL 1449, elc.

* Also meets UL943 (GFCI's), UL217 and UL288 (Smoke Dalectors). SAMA specilications, UL1449, |EC 255-4, 255-5, 255-6, 255-10, SEV 3313,

SEN361503 and BEAMA 219.

34



-~ 6> KeyTek®

Pulsed EMI

CATALOG

587 and 587-PLUS® Surge Generators,
Options and Surge Networks (continued).

Required Units
and Options

'MODEL 587-PLUS®

- S4/5/6"

s7

s8. .

s9f

S9A/B*"
(LSSGR)!

S21

S21H

- S21HV

s29°*
(LSSGR)'

S238C

** PLUG-IN SURGE NETWORKS (continued)

Provides the three new surge waves described in UL1449. All three are BiWaves.™" with
peak open circuit voltage waves 1.2 x 50us, 0-6 KV: peak short circuit current waves are 8

% 20ps, with Mode 1 to 750A. Mode 2 lo 500A. and Mode 310 125A. ...............
.:BiWave™ 1.2 x 50 us peak open-mrcust voltage, 0-6 kV: B x 20 us peak shont-circuit

current,.to 10 kA, Rl

Providesa 4 x 10 us snort-circuit wave. with max peak of 10 kA: peak open-circuit
voltage 1s 0-6 kV. Tolerances on short-circuit current front time and. duratlon are both -0,
+50%. Impuise Is coupled to AC power line in line-to- Ime mode. &y e R

FCC Docket 19528 Pan 68 surges:

<10 X >160us. 0-1500 V., 200 A max
<10 x >560us, 0-800 V. 100 A max

<2 x > 10ps. 0-2500 V. 1 kKA max (coupled to AC powemne) N '

Three-terminal output. 0-2500V peak. < 2 x = 10 s shor-circut current wavalorm
500A per side. For teiecom surging. (Not coupled to AC power ingjx

.Three-terminal output. 0-5kV peak, = 2 x = 10 us short- cwcumcurrent" J[Sr.qh',“.'sopA '
per side, For te_!ecom surging. (Not coupled to AC power I|ne) : g

CCITT Rég KA Helectm: SUrges; 10 x 700 us, 0-6 kV: 100 %700 us. 0-5 kVi-plus an -

additional’5. x. 700 us wave; 0-6* kViwith selectable dampingR B1-0. 2.5.:and 25 ohims.. 5
o :CCITT R

K.20an Bec 2 surges Wllh opnona! external couphng network:
10!700 1506 KV."2"x "25 ohims! i

Same as S217 except with a voltage capability of 0- 7k for the .

waves. 0-6 kV forthe 100 x 700 uswave, .. ............... el il L
Opllon H-521  Conversion of existing S21t0 S21H. ........... e WAt s B

Same as S21 for the 10/700us wave only, with a valtage capab:hty of 0 10kV ST A
True !hree terminal network to producea 10 x 1000 ps short-circutt current wave, 100A

peak/side. (Not coupled to AC power line.) Peak open-circuit voltage 1s 1 kV maxor 1.5kV

max. swilch-selectable (100A peak/side applicable at 1 kV or 1.5 kV, respeclively). Open-,

circuit voltage wave 1s — 8 x ~ 1200 for the 1 kV max selection, and -~ 7 x ~ 1300for -

N TEKV MAX SBIECUON. . .\ ..ottt e

Two terminal network for maximum energy testing of clamping protectors with energies to
400 Joules and clamping voltages to 3kV. Device currentis ~ 10 x — 1000us with
peaks to 100A. shon-circuit current 1s up ta 200A max. Open-circuit voltage duration is

> 10msup o >5kV maximum. Maximum surge repetition rate 1s approximately one
SUMQE PEr 25 SBCONDTS. « « .« oo vttt ettt e et e e e e

Replacement only'*

S3/521

* Waveforms specilied for surgmg wnh surge line circ

plug-in units 1s required lor urits shippea prior to Nove
** Factory retroft of 587-PLUS mainframe ana all plug-in
~B8810000). Oraer opion $9-587.

Nnta that for LSSGR wavelorms. front ime for both volta

Bi-Wave™ 1.2 x 50 us peak open-circuit valtage, 0-6 kV: 8 x 20 us peak short-circuit
current. to ~ 3 kA. (For this wave. the mainframe backfiller is not disconnected

* automatically when the mainframe powerline circult breaker is turned off: so voltage wave

under-shoot may be 30-35%. usually of minar imponance.) Also supplies CCITT Rec

S4/5/6-587

' 82iH4-587 -
S21H-567

See"

K17 telecom surge waves: 10 x 700 us, 0-6 kV: 100 x 700 us, 0-5 KV: plus an addmonal P

5 x 7004is! 0-6 kV: with selectable damping R of 0. 2.5 and 25 ohms

uit breaker off (line to ling). With the line breaker on, usmg (ha line couplsr/filter, 125A wave-
farms will nave significantly reducea psak and duration in common modes. Consult lactory. Factory ratrolit of 587-PLUS mainirame, and all

mber 1. 1987 (serial numbers less than 8711000). Order option S4/5/6-587.
units is required for units shippea prior to Qctober 1. 1988 (serial numbers lass than

ge and current is defined as 1.25 x nseume (or 1.25 x time irom 10% to 50% of peak).

" Preferred to the S3/521 1s a combination of S$1/83 and an S21; since the powerline back filter 1s automatically turned aff for both the St and S3

waves when the breaker is off. and isn't connected at all lor the S21 since it gensrates a tele|
Network from the 801 Series. It contains all of the wave and circuit alternanves from the S3,

ana the 100/700 wave. both of which are no longer in significant use. Note: requires Option 801-587 {or the Mainframs.
For Model 587s with serial numbe:s lower tnan 8711000, consult !actory
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CONVEHSIONOPTIPN e
Option 801-587" - | Modiif

nframe requ:red m ore
‘ lhe 801, Saﬂqs of EFT= and SURGE gene £
W 'prowdes th same caphbul“ﬂes?or." a!§pT-PLUS° "Main

801:RLUS” lMalnframF' ' ﬂ e -

@pllon 801-587 is useful to Brfﬁ. procurement ofa ger
e r’mmber which can'silil megithie newinternational 801 ‘Stan
upgradlng alxtsung systems that z are based on 587- PLUS“’

NOT E: 587 PLUS Mamlramasmrhlch do not have all four ac powar‘ in
before it was incorporatedinio the basic 587-PLUS Mainirame)! sh?

via adding Option M. in order to meet the IEC 1000-4.5/0 (IEC 801 SJ
1020A AC rms via Option F1-587 may also be desirable; itis not rnr:.Iu ,

" L 1;
OTHER OPTIONS ' ‘ : l i

F1-F5 Basic Model 587 maximum surge line current is 10A rms. and maxlmum surge Ilne
voltage, both line-ta-line and line-to: -ground, is 277V rms, Optuons F1-587 through F5! fSJli?
increase maximum surge line current and/or line-to-line voltage capabilities !o the @
zndlcated values, (Note: Line-to-ground voltage remains 277V. rms)

Maximum line-to-line Maxrmum surge
Surgelinerms voltage© . "line rms current
F1-587 ‘ 277V i 20A
F3-587 . 277V ' , ; 30A
F2-587° 480V* ‘ ‘ 5 10A
F4-587° 480V’ ‘ i 20A
F5-587" - 480V ‘ © . 30A
G33-587°" Wiring and signal cable connectar required in the Model 587-PLUS for use with lhree
phase coupler/filter Model G33- -(277/4B0)-20 or G33- (277/480)-30.
HV-587""° Factory modifications to Model 587-PLUS mainframe required for use with waveforms
having open circuit voltage peaks 10 10kv.
1-587** Surge Current Monitor: provides output surge current monitoring via front»panel BNC for

connection to oscilloscope. (10 V/kA) Now standard with any 587 mainiram

*F2.F4 and F5, 480 V options, are only avauable with Model 587-PLUS: not avallable with Modsl 587,
**Includes recalibranan,

T If retrofit 1s ordered mora than one year after initial shipment, must include Modsg! 587-PLUS recahbralron
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587 and 587-PLUS® Surge Generators,
Options and Surge Networks (continued)

OTHER OPTIONS (continued)

M-587"° High/ground and low/ground coupling modes. Now standard with any §87.

RC-587" Provides external connections 1o remotely control charge and pulse functicns of any 587
mainframe (now standard with any 587 mainframe).

R-587 Rackmount handles and appropriate holes in side covers through which the handles

mount, when ordered with initial shipment of a Model 587 or 587-PLUS. Four holes must
be drilled by usér in each side cover (using existing pilot positions) to add rack-mount
handles after initial shipment. Feet must be removed belore rack mounting. (Cabmet
angle brackets etc. to be user-supplied.) .

R-G33 Same as R-587, except for any G33 couplerfilter.

S4/5/6-587"° Factory retrofit of 587-PLUS mainframe for compatlibility with S4/5/6 plug-in surge
network. Required only for 587 mainframes with serial numbers less than 8711000.
Includes modification o all existing customer plug-ins. and recalibration.

S$9-587"" Factory retrofit of 587-PLUS mainframe for compalbility with S8 plug-in surge network.
Required only for 587 mainirames with serial numbers less than 8810285. Includes
madification to all existing customer plug-ins.

S21H-587"" Faclory retrofit of 587-PLUS Mainirame for compatibility with S21H. 7 kV plug-in Surge Nelwork
OUTPUT TERMINAL COVERS WITH BUILT-IN AC OUTPUT SOCKETS

C1-587 Removable interlocked output terminal cover, with opening for (user-supplied) outpul
... .| wrres. Included with initial shipment of all Model 587 generators,

C-SCHUKOQ! . :|* Removable interlocked output terminal conversion cover. with built-in, 164 SCHUKO

European output socket, for Model 587 and Model 587-PLUS® with AC surge line

currents up 1o and including 16A, up to 240 V.

C-UK:? Removable interlocked output terminal conversion caver, with built-in, 16A United

Kingdom output socket, for Model 587 and Model 587-PLUS® with AC surge line

currents up to and including 16A. up to 240 V.

c277-20" Removable interlocked outpul terminal conversian cover, with buill-in, 20A AC output

socket. for any Model 587 generator with AC surge line currents up to and including 20A,

: up to 277V. (Was C2-587.)

C277-307 Same as C277-20 except for 30A. Includes NEMA L7-30P plug tor user termination,

C480-307 Removable inlerlocked output terminal conversion cover. with built-in 480V AC output

socket, for Model 587-PLUS with ac surge line voltage to 480V line-to-ine, and with ac

surge line currents up to and including 30A. Includes unwired, mating NEMA L8-30P

plug for user termination. (Was C3-587.) :

ACCESSORIES '

L-587 Front-panel output links to connect V Monitor high and low to Qutput high and low terminals,
respectively. Included with all 587 and 587-PLUS mainframes,

T1-587 Telephane plug for mating with front-panel external interlock jack (gold plated for signal currents).

T2-587 Telephone plug terminated into shielded 6-foot cable with identical terminating plug, for use

: with front-panel external interlock jack (bath plugs gold plated for signal currents).

T3-587 Telephone jack for mounting in user test fixture, for external interlock use Mates with remote
end of cable in Option T2-587.

TC-587-1 Transit case for Model 587 or Model 587-PLUS, including places for standard accessones:
C1-587. ac power cord, surge-line power cord.

TC-587-2 Transit case for one Model 587-PLUS Surge Network.

PK1001D Differential. 6kV. 10 ns risetime surge and transient probe (10K mput impedance each input,)

' Not for EFT measurements,
PK1002D Same as PK1001D, except 10kV, and risetime <15 ns.

* Includes recalibration
** Il retroht 1s ordered more than one year after initial shipment. must include Model 587-PLUS recalibration.
" Appropnate cover is highly recommended. C480-30 not available for units with serial numbers prior to 8901001.
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587 and 587-PLUS® Surge Generators, H

Optlons and Surge Networks (contmu’ed)

! E ".7‘\""'.”.." i E Requlred
. e ;5‘1' _; \ Optlons

ACCESSORIES (continued) o _ |] ; ‘ Loy r| SR
Model 455 The Model 455 15 a test fixture whlcn extends both tha front panei outpul and
Component monitor termlnals ofithe 58'{ 587-PLUS® or 801- PLUS mamframes to 5; \-.rayI |
Test Fixture binding posts uqder’a hmgad and fully interlocked cover. The! test flxture connects i
to the mainframe with'a special low mductance cable (approx;mately 11t Iong) b
The cable is terminated with a plug that mates directly With the mamframe qutpqt %
terminals. The Model 455 provides: opnmum waveform and measurement" I ,‘ , ik
performance for' compunefmsurge testing. | v o i h: o [ (R
The interlocked cover is clear lexan and features safe and conventent access for
making connections to the components under test. Components may be powered.
during test, from the surge line AC (or DC) power input voltage of the mainframe's
couplerffilter. Opaning the cover of the test fixture operates the mainframe's inter-
lock system, removing line voltage from the test fixture terminals and preventing

any high voltage surges trom reaching the terminals of the test fixture. |

The Model 455 also features built-in differential voltage monitor capability via the
internal voltage monitors in the surge generator mainframe. The-valtage monitor
Inputs are brought to S-way binding posts under the test fixture's cover in addition
to the surge/tilter outputs. They can be cennected to the component's leads with
short jumpers or to the output binding posts using the connecting links provided.

THREE-PHASE
COUPLER/FILTERS

G33-(277/480)-20
Three-Phase Line Coupier/Filter

The Model G33 is designed lor coupling voltage surges to 6 kV peak, with dura-

tions up to 50 s, lo equipment powered by a three-phase, five wire ac source, to

277 VAC (85 VDC) line-to-ground, 480 VAC line-to-line. Maximum conlinuous ac

surge line current 1s 20A.

Surga coupling modes include all signiticant normal and common modes. includ-

ing all three phases with respect to neutral and all three phases plus neutral with

respect to ground. Couples AC powerline surges from Models S1/53. S4/5/6, etc.

The G33 Includes a backfilter to prevent surging the line itself. plus a complete

interlock system and the cables required to connect to the Model 587- PLUS or the

Model 801-PLUS Surge Generator.

The Model G33-(277/480)-20 includes an EUT power cable (surge line input) ter-

minated with a NEMA L22-20P, 277/480 20A 3-phase plug. (Other connectors are

also available: consult factory.)

As specified in IEC 1000-4-5/D (IEC 801-5) and other related specifications, there

will be some feduction in voltage durations and amplitudes when surging multiple (G33-587

line comblnauons (or G33-801)
G33-(277/480)-30
Three-Phase Line Coupler/Filter

Same as Model G33- (2??/480) 20, except maximum continuous ac surge line G33-587
current is 30A; terminated in NEMA L22-30P, 277/480 30A 3-phase plug. (or G33-801)

Option 30-G33 Canversion of Model G33-(277/480)-20 to Madel G33+(277/480)-30.
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